Objectively Measuring the Ghost in the Machine B-Lines as Uncertain Measures on Which to Base Clinical Assessment by Trovato, Guglielmo M. & Sperandeo, Marco
Letters to the Editor J A C C : C A R D I O V A S C U L A R I M A G I N G , V O L . 8 , N O . 1 2 , 2 0 1 5
D E C E M B E R 2 0 1 5 : 1 4 6 5 – 7 1
1470RE F E RENCE S
1. Nyman K, GranerM, PentikainenMO, et al. Cardiac steatosis and left ventricular
function in men with metabolic syndrome. J Cardiovasc Magn Reson 2013;15:103.
2. van der Meer RW, Hammer S, Smit JW, et al. Short-term caloric restriction
induces accumulation of myocardial triglycerides and decreases left ventric-
ular diastolic function in healthy subjects. Diabetes 2007;56:2849–53.
3. Szczepaniak LS, Dobbins RL, Metzger GJ, et al. Myocardial triglycerides and
systolic function in humans: in vivo evaluation by localized proton spectros-
copy and cardiac imaging. Magn Reson Med 2003;49:417–23.
4. Rider OJ, Francis JM, Tyler D, et al. Effects of weight loss on myocardial ener-
getics and diastolic function in obesity. Int J Cardiovasc Imaging 2013;29:1043–50.
5. Rial B, Robson MD, Neubauer S, Schneider JE. Rapid quantiﬁcation of
myocardial lipid content in humans using single breath-hold 1H MRS at 3
Tesla. Magn Reson Med 2011;66:619–24.Objectively Measuring the Ghost in the
Machine: B-Lines as Uncertain Measures on
Which to Base Clinical AssessmentRaso et al. (1) describe a software claimed as “a robust
approach for developing a portable device for the
individualized and automatic detection of pulmonary
interstitial edema or ﬁbrosis,” designed to detect
B-lines. We are concerned that these are merely ar-
tifacts without anatomic correspondence (2), which
cannot reasonably or reliably be considered markers
speciﬁc for any disease, pulmonary interstitial edema
or ﬁbrosis or otherwise. These ﬁndings are seen in
normal subjects, and even in pneumonectomized
patients, that is, where there is no lung present (2).
The ultrasound artifacts described in the preceding
text are particularly frequent when low-frequency
phased-array probes are used (1).
Moreover, in the light of the Razo and colleagues (1)
appropriate acknowledgement that B-lines cannot
be quantiﬁed exactly, we wonder whether a
soft computing-based B-line analysis through a
knowledge-based model for an objective, operator-
independent, automated, and quantitative classiﬁca-
tion of the severity of pulmonary interstitial syndrome
will amplify, or minimize, this a priori uncertainty of
measurements. Despite the claim that the model
correctly identiﬁed normal subjects in 100% of cases
and was able to discriminate the 3 levels of severity of
pulmonary interstitial edema and pulmonary ﬁbrosis,
apparently using the B-line count alone, we respect-
fully ask how the tool would perform in other condi-
tions, because the B-line count is also notoriously
operator- and setting-dependent (2), and whether this
procedure, acknowledged as nonspeciﬁc (1), is able to
detect and discriminate different superimposed or
overlapping conditions of similar appearance (2).
The description of laser-like vertical hyperechoic
reverberation artifacts moving synchronously withrespiration remind us of the artifacts seen in elec-
trocardiographic tracings of pulmonary edema and
several lung diseases. As your readers will be aware,
these artifacts are unrelated to electrical activity of
the heart, and do not reﬂect cardiac potentials on the
body surface; they merely distort the electrocardio-
gram and disappear with improvement or death,
exactly like B-lines.
Although, as Raso and colleagues (1) rightly claim,
an aid to diagnosis of such diseases by such a cost-
and time-efﬁcient manner could have a high impact
on public health, we note that the gold standard
considered in this case was still a physician with more
than 9 years’ experience (1). We wonder what objec-
tive measures were considered in the clinical
diagnoses (high-resolution computed tomography, or
pulse oxygen saturation, or even pulmonary auscul-
tation). It is unclear whether an imperfect model that
incorrectly classiﬁes 5% of patients, apparently stan-
dardized on the basis of the observations of a single
expert, without an interobserver variability report, is
sufﬁciently robust. We are indeed “moving toward
pervasive health care systems in human-oriented
environments,” but this will only be a good thing if
artiﬁcial intelligence and telemedicine are based on
robust, reliable measures, and not on the ghost in the
machine.Guglielmo M. Trovato, MD*
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the Machine: B-Lines as Uncertain Measures on
Which to Base Clinical AssessmentWe thank Drs. Trovato and Sperandeo for their inde-
fatigable interest in our work (1).
We understand that the artefactual nature of
B-lines may arouse skepticism. However, there is a
